Background

I
t has been suggested that many factors, including the size of a health problem, its preventability, and the effectiveness, benefit, harm and the cost of any intervention, have an influence on health decision making. 1 Policy-makers require 'policy relevant evidence' to influence policy making and as a result have recommended that researchers should help them more with the task of piecing together the 'jigsaw of evidence'. 2, 3 Health indicators can be utilized to influence policy if they are presented in such a way that they are understood by policy-makers, and considered useful in making decisions. Knowledge of the prevalence or incidence of a health problem or of the causal risk factors is not usually sufficient to establish the most effective treatment/intervention to reduce its impact on population. A range of aggregate measures of population health are used to assess the health of a population and evaluate the impact of programmes and policies. These measures are either mortality based, such as life expectancy measures, or combine mortality and morbidity information, such as Disability Adjusted Life Years (DALYs). The aim is to capture problems at the population level and present information using a single measure which incorporates measures of frequency and association. Population Impact Measures (PIMs) can assist in policy making as they describe the impact of risk factors or interventions on the population by combining local information with the evidence for associations. [4] [5] [6] [7] [8] [9] [10] [11] [12] 'The European System of Urban Health Indicator System' (EURO-URHIS) project developed a EURO-URHISs which supports policy making, identifies and prioritizes urban health problems on the basis of evidence, and enables monitoring of the effects of actions taken to address them. One of the objectives of the project was:
'to develop the best way of presenting data on urban health indicators so that they can be understood and lead to policy implementation'.
13
Based on experience from EURO-URHIS, this study shows how PIMs, calculated using Urban Health Indicators, can inform health-related policy-making by emphasizing the impact of risks and interventions on urban public health. We also explore the availability of data required to produce PIMs for each of the identified urban health dataset of 39 indicators. The EURO-URHIS project found that although the indicators were selected on the basis of importance to urban health and were likely to be available in many settings across Europe, the data to allow PIMs to be calculated was frequently unavailable.
Methods
PIMs: population impact number of eliminating a risk factor over a time period (PIN-ER-t) and number of events prevented in your population (NEPP)
The PIN-ER-t (Population Impact Number of Eliminating a Risk Factor over a time period) focuses on the impact of changes in the frequency of an exposure on the frequency of associated outcomes. The measure combines the baseline risk of an outcome with PAR (Population Attributable Risk) for an exposure. The calculated figure is the 'number of events attributable to a risk factor in a defined population over a certain period of time, i.e. the population impact of a risk factor, which could be prevented with the elimination-or reduction-of the risk factor'. The focus of number of events prevented in your population (NEPP) is on the preventative impact of public health interventions. It combines the baseline risk of an outcome with the Relative Risk Reduction (RRR) of the intervention and is the 'number of events prevented through implementation of an intervention/treatment in a defined population over a certain period of time', i.e. the population impact of an intervention. The NEPP aims to draw attention to risk factors and interventions with the highest impact and is relatively easy to interpret as the final figures refer to 'events' rather than 'years' and hence is suitable for use by policy-makers.
The components for the calculations of the two PIMs are as follows:
'size of the population'; 'proportion of the population with the disease or condition of interest (new and existing cases)'; 'proportion of the population exposed to a risk factor'; 'eligible population for the proposed intervention'; 'risk of outcome without proposed intervention'; Relative Risk of outcome given exposure to a risk factor or RRR associated with the intervention. 8, 9 Urban health indicators
The EURO-URHIS project aimed to develop an urban health information and knowledge system to support prioritization of the problems of urban areas and also an assessment of the impact of preventive actions, allowing transnational comparisons and time trend analysis. 13 The project selected 39 urban health indicators relevant to urban health, by reviewing 'The European Community Health Indicator' (ECHI) long list and the relevant literature, and also interviewing health experts. These indicators were listed under the following headings: In order to support policy making, PIMs were considered as the most suitable way of presenting information. We therefore attempted to identify which of the indicators were suitable for the calculation of PIMs, that is which risk factors, diseases and interventions from the list could be linked through evidence of association and either size of effect of risk factors (for PIN-ER-t) or interventions (for NEPP) estimated from the literature. Medline was searched through clinical queries to identify meta-analyses (or pooled analysis) of RCTs, prospective cohort studies, case-control studies or cross-sectional studies for the 'size of effect of risk factors (RR) and of interventions (RR, RRR)'.
Where the evidence was available, we checked if the indicator for the risk factor/health condition/intervention could be used to calculate PIMs and whether the data required for the calculation of PIMs was available in a typical health information system. The sources and availability of indicator data in each participating country/city, including in the City of Manchester, had been explored earlier by means of the 'EURO-URHIS questionnaire'. If the Manchester level rates were found not to be available, then Greater Manchester, the North West regional or national rates were investigated, assuming similarity. Therefore the following steps for the calculation of PIMs were taken:
(1) Identify the health determinant, health status and health interventions, which are associated and can be linked, from the indicators list;
(2) Search Medline for secondary studies with meta-analysis for size of effect of RRs and of interventions (RR, RRR) for the identified relationships; (3) Check if the frequency measure opted for the indicator match with the measure in PIMs, i.e. whether prevalence or incidence is used; (4) Explore the data availability for City of Manchester, for the identified indicators in the 'EURO-URHIS questionnaire'.
The selected indicators, sources of data and the sizes of effect for the associations are displayed in Table 1 .
Results
PIN-ER-t
Amongst the EURO-URHIS 39 indicators, sections on 'Socioeconomic factors', 'Health determinants' and 'Health status' include the most common risk factors and causes of mortality, chronic conditions, road traffic and workplace injuries and also HIV/AIDS. Apart from 'Prevalence of any chronic illness' and 'Causes of death' indicators, each indicator is a measure of frequency for a specific health condition or risk factor. The 'Causes of death' indicator is defined as 'the most frequent causes of death, including each of the selected ICD chapters'.
We looked for the most common risk factors and health outcomes targeted by public health interventions from amongst the listed indicators to identify plausible relationships which could be used to calculate the population impact of one on the other, i.e. the PIN-ER-t. Then, we searched Medline for the magnitude of the effect size, which yielded systematic reviews for the 13 associations between risk factors and health outcomes using 10 indicators (Table 1) . Of the 39 indicators relevant to socio-economic factors, health determinants and health status in the EURO-URHIS list, it was only possible to calculate the population impact of a risk factor for six associations, linking four risk factors: breastfeeding, smoking, obesity and alcohol consumption, to three outcomes: mortality and breast and lung cancers. Population level indicators, such as 'population per square km' were excluded from the study for not being relevant to the PIMs. Cancers which are relatively rare were excluded and only breast, lung, colorectal, prostate cancers and also cervical cancer (a screening programme is available), were included.
In order to estimate the population impact of reduction in the risk factor prevalence, risk factor prevalence and outcome incidence rates were needed. The Indicator System also used 'prevalence' as the frequency measure for risk factors and data were available from national surveys (Table 1) . However, apart from lung and breast cancers and HIV/AIDS, the System opted for prevalence, rather than incidence rates for health conditions. Also, whilst prevalence rates for chronic conditions were available from routinely collected general practice data and national surveys, outcome incidence rates were not reported.
NEPP
There were only three health intervention indicators included in the EURO-URHIS indicator list. It was not possible to calculate NEPPs for the 'Vaccination of young people' against diphtheria, pertussis, poliomyelitis, tetanus, HiB, hepatitis B, measles, mumps, rubella and meningococcus C to reduce the number of cases or deaths as these conditions were not included in the indicator list.
It was possible to calculate the population impact of screening on reducing breast cancer and cervical cancer mortality as the relevant PIMs terms, i.e. mortality and screening uptake rates, were included amongst the indicators and the evidence for the effectiveness of screening was available from the literature ( Table 2) .
Discussion
We have demonstrated that it is possible to produce PIMs for only 10 associations, using 8 of the 39 indicators included in the EURO-URHIS.
The Urban Health Indicators list contains 39 indicators although it was not possible to utilize all of them in PIMs as some indicators especially from the 'Demographic and socio-economic factors' section, for example, 'Population per square km' or 'Migration to the urban area' were not investigated as possible risk factors for certain health conditions. Another reason was the limited number of conditions where both risk factors or interventions, and the measure of disease were included in the list. For example, 'smoking cessation' as an intervention was not in the list. If it had been included, it would have been possible to calculate a number of NEPPs to investigate the population impact of cessation interventions, such as on mortality from CHD, since the RRR from smoking cessation is available from the literature.
14 Absence of treatment uptake rates as indicators-especially for chronic conditions, resulted in a restricted number of possible NEPPs. Therefore, it was not possible to investigate the population impact of increasing treatment rates or screening for diabetes, COPD and other chronic diseases using the indicator data. Moreover, the restriction of the 'evidence' to that from meta-analyses, i.e. collated from a few studies, resulted in fewer PIMs; this was done to ensure that the evidence is less likely to be disputable although the quality of these studies was not assessed.
In the indicator list, except for lung and breast cancer and HIV/ AIDS, the prevalence, rather than incidence rates for conditions were preferred. Although it has been suggested that modelling can be used to estimate incidence from prevalence, it would complicate the computation of PIMs. 15 The WHO employ a modelling technique for the Global Burden of Disease analysis to compute DALYs as the calculation of DALYs also require incidence rates to be available. 16 The main purpose of implementing a health indicator system is to allow for comparison between regions/countries, to examine trends European Journal of Public Health over time and to form a basis for health policy making. The use of indicators for policy making is not easy as they need to be presented in a format that the policy-makers would find useful. As with other population-level measures based on estimates of risk factors, and also treatment rates, PIMs may over or underestimate the overall impact. However, the local relevance and precision of PIMs can be improved by using local surveys of risk factors. The two important factors for the computation of local-level precise PIMs are the local data and the effect size (i.e. RR, RRR) availability. For the calculation of PIN-ER-t, the incidence rate of the condition is required, however, the prevalence rate is more likely to be available in most data systems. Furthermore, availability of local data varies across countries and therefore the findings for Manchester may not be generalizable to areas and regions without similar data collection system in place. The result from this study suggests that if it is intended that an indicator system is to play a part in the policy making process, then the method of presentation to policy-makers should be decided before setting up the system as it is likely that some essential indicators which would be might not be available. Furthermore, the gaps in the evidence would then be highlighted for the attention of researchers. Developing the health indicator system first and then attempting to explore the methods of presenting them to be used in policy making, as was done in EURO-URHIS, restricts the number of policy impact measures produced and an opportunity will be missed. Although we used PIMs as an exemplar to emphasize the importance of association between policy making and introducing an indicator system, the results would be applicable to producing any aggregate measure, such as DALYs.
Although there are many factors which will inevitably influence the selection of indicators, such as requirements from international organizations and agencies, the use for policy making purposes should not be disregarded.
Supplementary data
Supplementary data are available at EURPUB online. 
Key points
Health indicators can be utilized to describe the impact or benefits to the population of risk factors and interventions, using PIMs. PIMs combine health indicator information with the information from literature to assist in policy making. 'EURO-URHIS' list contains 39 indicators although it was not possible to utilize most to produce PIMs, as some indicators, i.e. PIMs formulae terms, were not either included or included but not using the appropriate frequency measure. If an indicator system is intended to play a part in the policy making process, then the method of presentation to policy-makers should be determined before setting up the system so that the relevant indicators are included and the gaps in evidence are identified. This would then enable the researchers to produce the measures of choice.
